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Dedicated Hardware-based Power Stage Controllers

The UCD3138x Devices enhance your design by combining a Dedicated Hardware-based Power
Stage Controller with an Arm-based Housekeeping Processor and Peripherals
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Processor and Peripherals
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Power Controller Landscape

A
DSP-based
Microcontroller
- Flexible
- Complex Firmware
- Slower Response
E — T
7 / N UCD3138
o \ Integrated digital
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UCD3138x devices fill the gap in the power
Analog Controller controller landscape by combining the benefits of
- Simple an analog controller and a DSP-based
- No Firmware microcontroller. The UCD3138x devices have
- Faster Response flexibility and fast response, and require low
firmware skill.
Flexibility
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#  DANGER HIGH VOLTAG UCD313BPFCEVM-026""
PURO26 Rev. £2

& 5-1. UCD3138PFCEVM-026
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6.1 USB # GPIO2 ¥ iEHAl 5%

USB %% GPIO2 £ [HI&RL#% 2 UCD3138x #f5 EHL PC ZIH 1) F E@E M . 1XIERL#5@1d PMBus 5
UCD3138x #4715 , JFilid USB 5 EHL PC HHATIE .

P2 - USB # GPIO2
6.2 JTAG %8

@ JTAG XF UCD3138x #yfF it AT gmFE AIAR . HEFEH A XDS110 JTAG 14K 4% CCS B gmFE R
UCD3138x %81t |

P TMDSEMU110-U.
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4 Code Composer Studio (CCS) #iI Fusion Digital Power Studio.
N Arm v5.2.4 it B CCS.

N4 UCD-TRAINING-LABS ;

WG H7 FELYR 3 25 R A AR R 51

UCD3138x H5illl sk 70 A AR JLAN R 4)

UCD3138x — Mt /- 4A AR

SEES 1 1 UCD3138x At i A1 T A

SEG 2 ¢ ¥y PWM (DPWM) ARtk

SEEG 3 AR R A% (EADC) iR

SEAG 4 0 B AT v

SEYG 5 JTAG #1H

F# -

FHLARA : UCD-TRAINING-LABS

7.2 UCD3138 M R E &M Kit
UCD3138 i FH K [l A B A 2 — & FH T 6 A [ FL B4R 411 4 30 - F R B4 (SDK)

T NHRZIE (PFC)

WEHRFHF LLC

HHFE 44 LLC (PS-LLC)

T 55424k (HSFB)

H# 4 (PSFB)

AP 125 0L ) e #6

%Zi?fﬁéﬁtﬂ FEVEAS AT KRB Bebe 3 8. 20T REMEE BT R TR R SR IR E R, AR A
EOCIER

F#
FHLRA : UCD3138_FW_SDK
7.3 B X EH

L FE R A DT R OFEZ RS BritE. 2. B3 Thae i B CE M | A RTEEE RS
B ES N UCD31xx A ZEFH.
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Develop Firmware with Code Configure and Flash Firmware Debug Production Firmware with
Composer Studio (CCS) using Fusion Digital Power JTAG using UniFlash

@@@@@ 5

& 8-1. UCD3138x [EMH:HF RikiE

8.1 Code Composer Studio (CCS)

Code Composer Studio & —FEERIF KI5 (IDE) , SCFF TI s H s ik N UL HEL 8877 i R %1, Code
Composer Studio 7 —# & H T IF AR B A 20 i 1 8 5 T H. . Code Composer Studio £ 2 H TG
CIC++ Zmias. WANADSniE2s. TREM@IREE. R8s, MRS T8 LR 2 HAhThAt . % IDE $R4E8—FH
AT B P 58 BSOS R IRAZ AR D R . BRI T B A FH P BB LE DU RT B P N o

7£ Code Composer Studio _Fi#t47 UCD3138x #%14 K[ 4 & BEMEH Arm 438 v5.2.4. T E Arm i i
v5.2.4 | iF5ER L FAER ¢

1. “&HIFFTIF Code Composer Studio ) H A .

2. {RIXHI1E Help — Install New Software-+: .

3. fiii What is already installed? {1 Z AT 5T v5.2.4 () Arm S ik asfiias. MIBRFTE HAl Arm A )5 | &
)55 Code Composer Studio.

4. IKIKHT1E Help — Install New Software-:.

5. fE FHisFE s All Available Sites , #&J5% 4 Arm Compiler Tools fit4< 5.2.4. fiili Next , #2523 ,
RIG5ER. SR , B3I Code Composer Studio.

6. LIS Arm JniFEE v5.2.4 J5 , #KIRAI{E Project — Properties — General — Compiler version 5 (%%
A ARJETE T hr g ik £ Tl vs.2.4.

7. g UCD T.f2.

HxRELEMER | S 1A % Code Composer Studio ¥ & ) E2E 5 W, ] Bf#E%
F#

« HPLMA : CCSTUDIO
« {EZJA : CCS Cloud

Code Composer Studio H J'$Em /144 | Code Composer Studio IDE [{4#MEFI T EE .
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8.2 Fusion Digital Power Studio

Fusion Digital Power Studio 7 3% F T4 /1 A 4% (TI) f1 UCD3138x & 4 il 8% RA A T B o 2 AFE
FHETE P 5T (GUIY |, AT 85 Bl r s TARIT T 5 2 2 S 4 ) dm AR B RE R AT B ri R 25 . GUI R B LA | 7]
FERAT A . R AR B AL HE Bl

Fusion Digital Power Studio 0 & &F T B , X T B L REPHL . Brh A= BOy TR L B & it

Fusion Digital Power Studio GUI (1)

Fusion Digital Power Studio GUI (2)

F#

« HYLRA : FUSION-DIGITAL-POWER-STUDIO

38 FH T b 5 s R B Fusion Digital Power Studio GUI 2% 8484 KRN FH 1 367
8.3 UniFlash

UniFlash & TI FFRF— N afe GUI TE. | 23 JTAG. &/l %F UCD3138x ) Fr EINAEHEAT iR A g s
UniFlash $2 {3 & ST fldr 247 5
F#

o BHHLEA : UNIFLASH
o fFZERRAS : UniFlash Cloud

UniFlash BIENT 18R 4E T UniFlash ARSI RS .
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9 MiH
AR T AT 7L % Ff LA e 2 P UCD3138x #34F , LA 3k 6 3 A i SOk 48 (1 1 vk
UCD3138x # LA AR PR RE DR 57 N IR R 7 A T2

- ZEHBEY
© EIBI Y

© Rtk

© S

© ThEBER

UCD3138x R AIAE T A 0% FISh R bl 3 | o SBan kAR A S — AT B ORISR 8,
RERE T, 5 MCU % [RIE , FobIREs 5 FEE HASE MCU 5L

Dedicated Hardware-based Power Stage Controller

EAPO > > > » DPWMO
3x Fully programmable hlgh_ Fully programmable PID controller "1  4xFully programmable > DPWM1
EAP1 P speed Error Analog-to-Digital (2 pole/2 zero) DPWM modules
Converters (EADC) p P » DPWM2
EAP2 > > o
> » DPWM3

Arm®-based Housekeeping Processor and Peripherals

General Purpose " .
< »|  Inputioutputs ] Timers and llnterrupt Service General Purpose |
(GPIO) 'I\f:elmgry' 31.25MHz 32-bit Arm7 Routines (ISR) ADCs
RAI\(jISE?JSC Microcontroller
Flash. ROM a‘nd (90% MIPS available for
Digital Security housekeeping) Analog External Connection: Includes | _
Components Components UART, 12C and PMBus - v

&] 9-1. UCD3138x B {-ThaE HAEE]

9.1 ZEEKIIRE

SR YRS FH 75 2 A B R A O R JoRbh R R G EOK . BN, 8 4SS VAL LU R B L S A T PFC, SRR
R LLC B s R0 P I s o X =M #h b BB — P 75 2 O O s i 4 3T LB I 45 n ) 20 B 0
(SR) Kfgmitkae. TERIER T — RN, A SRR s, & 4 H Al 25 1F .

oo T T T T T T T T T T T il I—emm———— 1
Boost PFC } Synchronous |

| Rectification j------——-----"-"--—-—-—————————————
Synchronous Buck

I
I
|
I
4 i
I
Synchronous I
Buck [ |
Controller |
|
I
; O
I

| E] = Analog Controller

SR
Controller

HB-LLC
Controller

Boost PFC
Controller

J — =PWM
Lo o = Feedback
Bl 9-2. B SR HHA 3 Z IR HA ARG TN/ ML AR HEE
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ST, UCD3138x B0 T LUFS I 2 A HBE I 4. UCD3138x 2%l {f il =~ EADC bl £k = A
PSR B, 45 UCD3138x SH{FE i LA 234 8 ME—H) DPWM. AN 43 il sr i L sk AL R L M
AT it B A TE I S R B

.
Boost PFC }

—r = ————=

4 Rectification | Synchronous Buck

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|

E] = Digital Controller
E] = Analog Device

—— =PWM T

(2x)
UCD7138

= Feedback @ EAP1 DPWM3  DPWM2 EAP2
‘ Optocoupler EAPO
& 9-3. UCD3138x ##/t AJ EAIZE | 2 B BR K
A.  UCD3138xA ##{F A1 Al S 4 , 1 SR i
FHEZH
* PMP40586 : 1kW %7zl i LLC % ¥t
9.2 ZIFBRINELYL

Foty YA N 75 ZOF RS A IR AR . — D ARG REHR ZOR B N 2 Ao B0, b 00E F b g
HUNIHT , 48V HLEHIAE HLH AT BE 75 222 A IR IR [F) 20 B T et o LR R BETHZORGAS DI AR G BAT U AU I
fill e o

UCD3138xA
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T2 AL

=pEul

+48V [

+12V

+12V

I

+12V

L

+12V

L

1
I
§|7

O A0

<

o] t

—— | synchronous E p—
Buck —>

Controller

I

° R

O | I = Analog Controller

& 9-4. {5 FIAAZ M| 3% i R BR Th 3R 2%

—— =PWM

UCD3138x #s4-i ik [A] i 42 1 T A T R PRI S AR AT R % . @i A 8 4> DPWM firH |, Al 2 ANThR 4

BEAT R IRl I, Azl as el SRt R e it

O ik ! —©

O A v 1

+12V

]

= 1Yl
+48V ]
o = 7

It

+12V

+12V

L

+12V

L

° R

[

1T 11 11 11

DPWMO DPWM1 DPWM2 DPWM3
UCD3138x

| I = Digital Controller

—— =PWM

& 9-5. {1 F] UCD3138x S {t: AT 4%
TIDA-00653 & YTt T fH—/> UCD3138x 421 1) 22 N HBETh R R (1 7~ 151 o
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&l 9-6. TIDA-00653 1§ Fi —4 UCD3138128 Rk ~L Ml

FHZE

* TIDA-00653 : T Hiith 75 H N 1 AR RG B85 X0 ) #6428 5 5 vt

* PMP4333 : T HEH 1kW =HE S B R/ E RS 7 mlR

9.3 FERERI SNBSS

TovEIm it B ) Ay AN SEBL R BB A PFC S5 R m Th R b o LR Ul das i) 25 A AN B E R |, Bt s
ARG

UCD3138x #is 4 Rl 8 ik v %1 v Th 2R 4 Sh AR 1815 SR FH 0 FE R L 30 2% . UCD3138x s M4 1T 428 hill B 40l 4 1| 2 TGk
I 2 P2 J 304

FEHIMAL IR K UCD3138x #sf- v DAMH HLd(E |, PAiE— Ptk R4iMERE. BrF UCD3138x s F#l A
UART. 12C #1 PMBus 7% . #MEAE BARRIIGE , HlanBE i 2W. B33ehss |
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: Totem-Pole PFC :
| |
| 0!
| | = Digi
| | |:| Digital Controller
| |
: & & | = Analog Device
I > —~ —» = |
: : — =PWM
: : = Feedback
| |
| p— | —— = Serial Communication
| T O
| |
: GND-S |
|
| |
| H |
| &4 & |
! — N/ N (2x)
| R UCD7138
I 1 I e (I [ [ [ I SO, — —
| L Tt
| GND-P |
vl /LT a DPWM2
Optocoupler EAPO
Isolated Gate
DPWMO DPWM1 EAPO DPWMLCD3133 A
X
UCD3138x Isolated Gate
I Driver DEUTIO
UART
T Isolated
’I UART I‘ P UART 156 or PMBus

LEZH R

PMP8877 : 1/8 t& 7l & =X EL Uit/ EL i Ha A5 FE R E B 795 ) 2% % it
PMP20873 : & F &k 99% HIET GaN ) 1kW CCM EIEH: 1 R A%k [E (PFC) # s S % ¥ it

UCD3138x Devices increase performance by enabling high-power solutions, such as Totem-pole PFC

i

External Communication

(additional features enabled by external communication, such as e-metering, can also be utilized

& 9-7. f§ F§ UCD3138x 28t iy s & et B 3
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UCD3138x #sf izl g ¥ H> |, JF B 5 GaN Ml SiC S5 DR BoRGep , TR gt s e s . Rk, T
SEHLEGR IR AR Bt . PMP23340 2% B0t s i D s . mish Rt s it D GaN B i)
UCD3138x. PMP23340 (¥ ) %% £ >1250W/in*3

&l 9-8. PMP23340 ] UCD3138A B mIIEEE

FHZH

* PMP23340 : 1/8 A DR % GaN Hi JF A b

« PMP4435 : B GaN FET /] 48V fi N HLJE. 300W 1/8 iE M H vt 22 % it
« PMP22220 : 1500W A5 ToMi PFC 2% it

10 ZFHIR
A AR T AT AT UCD3138x BT A I £ B2 %R
10.1 3%

UCD3138x #efH A 3= 5 () ScRy | a4t — bk . 7= Sk S8 & TR N8 i 8 B . A5 HEmE R
WBSHE 12,

10.2 Tl E2E X &bz
PR TRMM EE SRR | o BN L IR B . 2 RIE a3t 3. HRINAMERA

ATER M A, DISRAS T A PR T3 B . E2E AT T DTHHZ I [RBUF 51 1 T1E2E i 3n T Re g A 55 0% I i
IR o

HERRMNAE AN TIRE IR et ZABIFARR TIEARMTE , IF BA—E KRB TI A 535 T
5 P 2o
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12 ZE R
BRI

HEMAAE (TI)
AR (TI) ,
HEMAXAE (TI)
HEMAE (TI)
HEMAAE (TI)
HEMAAE (TI)
HEMAXAE (TI)
HEMAXAE (TI)
HEMAES (TI)
HEMAAE (TI)

Azt

HEMAAE (TI)
HEMAEE (TI)
IS (TI) ,
HEMAXAE (TI)
HEMAAE (TI)
HEMAAE (TI)
HEMAAE (TI)
HEMAAE (TI)
HEMAAE (TI)

PFC & &

HEMAAE (TI)
HEMAAE (TI)
HEMAAE (TI)
AT (TI) ,
HEMAXAE (TI)
HEMAAE (TI)
IS (T1)
HEMAAE (TI)
HEMAAE (TI)
TP ACES (TI)
HEMAXAE (TI)
HEMAAE (TI)
HEMAAE (TI)
HEMAAE (TI)
AR (TI) ,

LLC BIE

HEMAAE (TI)
FEINAES (T1)
HEMAE (TI)
HEMAAE (TI)

HSFB %R

FEIMALE (T1)
T8N (T1)
BN (T1)

T FHFT1EHH B 1~ i 5L 15 75 /9 EL ) BT 3 e RS- 7 .
it H N 2 U B B P F A e s i o7 R3OS F AT
UCD3138 %741 - /11755 N

UCD3138A i #7158 MRS -

UCD3138064A #7555 N R

UCD3138128A #7555 N R

B IR B CE .

PID JEps#419 UCD3138 #7040 3% N R &

1%/ UCD7138 #11 UCD3138A L8 i 2% [a] A5 34 )7 1 7 N F AR 5
UCD3138128A L #7175 I 181 .

UCD31xx fERZHEFHf

UCD3138064 #4iFZF

UCD3138 #1119 167 Hi 50 S M0t »

# UCD3138 218 N Tt

UCD3138 #1417 [ 59 ##3 f ) AT & L FE

/M F UCD3138 [ /55 5 /1 #9 Fusion Digital Power Studio [ /7 #67 .
UCD3138 - ngpiz 1 PMBus MA1EHELE N AR B o

BT F IR - W95 5 F HiARSCE .

T UCD31xx #8111 CPU #izEHL# MRS .

Wit He IR W g S A T R

UCD3138FW-PFC T.A.

SRATUE [ H 7 P 2CHE 0 11 20 5 AT 1 1 R BT )

M T PEC 9505 H i - F 7 B et 1 7) .

LTINS PFC EMI Hi 28 #5782 HE i it T30 F MR8 17 20 AT RN T
1 kE R PFC F# A0 H AT

A FEIE B PFC S0 22 4 1 H i 50 R0 )87 FH 38 1)

11 UCD3138 Z# 4 PFC N5

111 UCD3138 2155 #4 PFC N RS -

#11-UCD3138 s L #F PFC MRS .

TEX## PFC 26 HF PFC A & 1% UCD3138 i FHF it o

WL ZVS e FEIFENE PFC THD FI#EH-4¢% N

1/ UCD3138 EFIERE i H Bl 2071 PFC ¢ 19 #1407 77 B AR 5
S UCD3138 /%1t DCM PFC /9 THD B FHAR 5 .

UCD3138 PFC 7L N R+

UCD3138ALLCEVM150 L.,
UCD3138FW-FBLLC T.H.
UCD3138FW_LLC T.A.

LLC fettas Me 5 @& TR

UCD3138HSFBEVM-029 ..
UCD3138FW-HSFB ..
RS B U EL D B D A9 B A A S s i o7 RV
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